(i9)0*B^fiFJt <jp) (i2> £t ^fj 4tF It" $1* (a) inmftmm&ms^ 

#HB2003-78391 
(P2003 -78391 A3 
(43)&BBB W-fStK¥ 3 % 14 B (2003. 3. 14) 



(50 intci. T me* fi f-73-r(##) 

H0 3H 11/04 H0 3H 11/04 D 5 J 098 



»BR* *SMft W^©*4 OL (£: 6 H) 



(2omK#^ 


45K2001 -267043C P2001 -267043) 


(71) IBSA 000191238 






^B*MSafc3£?& 


(22)fflgIB 


^13^9^4B(2001.9.4) 


JfcJKfBfifeE B *««lil«T 3 #10^ 






(72)5ggg# 






^BSftiSIHirUlifa^TB 1#1^ SfB 












(74)f£SA 100098372 












F & — h. (#M?) 5J098 AAD3 Mil AA14 AB02 AB03 






AD12 CA05 CB01 CB05 



©4) [szmcD&m &mn>mxyj)Vi? 



(57) [££|] 

[JK&^&] I1MI60TA2 1 ~2 6, JSlX 
l*J6 2 2 7, 2 8 K'<* 7 

-f/v^j^o^T, biota 2 i v>mtiw<om 

is* 2 7t7-^iOWK, IBttBj*5Ht*©iiifi1lf*0> 

(Xfi h7^^) fclStt. tfcf 20TA2 2©li) 
2MM(£>B2 3r*A^>*2 8 kT— xb<Dffl\^ W.&l&ft 

0^2Stn:3 0 ^ISltS „ :tl»Ra, Rblt 
2/ (a> b C) tcJ;i9IS«$H5. mtcj;>9, ili®^ 




J- 7 ^ y y7iT-©|ilA ?rA^3 L> ±fEH 1 

* n * y*mi-<D&ti%k7- b T-X b <offl\z&ffi 
±IE|g2 9 y^I^roffl 

^tcoF^lc^iK^ti^ roll H^^v^^y^ 

[fi*3S 2 ] ±JE# 1 Rtm 2 <73ffifit^^*T- 1 L 
[11*94] -bfEJg 1 «tt*£*^«>«trtffitt» ±|E 

2 t- 7 y^ 3 yy ^ ? v^^xt/iftt ->7 hmm^- 
(D^v&comfemmte. t ±mm 2* <vmz x-ox 

[0 0 0 1] 



#^¥15-078391 

[0 0 0 2] 

•Jfc, ■fRgjl&fC (IF) ?riMH z UiTlc!S:3["t~<5 L 
ow-IFM^Sg^t^. :©Low-lF* 
tt&m-rtlt£, ±IE^-^-^n^ v^X^5 

[0 0 0 3] L^L, ;©Low- I F^fSCT'li, Sffl 

Hiss* (rf> tmffi&Mm<Dmmm&m^mz4 / 
a-Tvi" i-^yxay^^^-ry/ (wtota 

£-T5) £fl§Wct>«Dasfc»K iixfi, #J;U£IEICE TR 
ANS. FUNDAMENTALS, Vol. E80-A, No. 9, 1 9 9 7^ 
98 s 172lK*^1724MI-%«$ixfcXiaoxing ZHANG (D 
tracts "Implementation of Active Complex Filter wi 
th Variable Parameter Using OTAs" ^tdfSft £ixTI/ > 

[0 0 0 4] HMKfi, ±S2Ife3C^IE« ZtlX ^5 life 

^)$tt. g m3affl(-7y^3y^^^y7,^oSl 
OTA1, :©Il OTA lroai^JW^^H. gm 
1 a CD h7yxny^^^y7-^oI30TA3^ 
l*fc;iXT*J«K r.©03OTA3*»felBWiJ*^©ffl*« 

fg#x i ^A^i^n. g m3b<oh7y^3y0^y 

^^Of 20TA2, r<D^2 0TA2<73atJ7J(al/ii 5 gE 
gml b©h7y^3yy^^y^J:jfol4 
OTA 4 ^IS (fib ft. Z\<D&4 0TA4fribm.&l$.ft<D 

[0 0 0 5] ±Ef lOTAl ig30TA3O 

S^At, 1EI2 0TA2 tJB4 0TA4©S8tt^ 
Bt consul h«fiBSr*fci-fc*K:» ^5 0 

TA5Sm 60TA6^lt?>^ r©^50TA5 
ligm2aOF7y^3y^^y^lril*>, ^60T 
A6IJgm2b©(-7y?^y^^?y^?:)fo 0 3E 

[0 0 0 6] lt, r.o«t?>5cHfe©«l!l^vK^ 

7^/V^(0eSB8»H (s) [s :%HlX|!c] (4, ±fB 
h7 ^ y^.(CioV''T N gmla = gmlb 

= gml. g m 2 a = g m 2 b = g m 2 , g m 3 a = g 



(3) 



#Hf?¥l5-078391 



m 3 b = g m 3 T\ £fcC a=Cb=CiLf:i^ & 

[0 0 0 7] 
[&l] 

g m 3 

H (s) = 

sC+gml— j g m 2 

[0 0 0 8] Z.V> Zi 5 t£®m'^ Y y << fr? VL£.fr 
tfs IS)^^<75A^l-§-X R (coVNTI±. Vyy^^is 
^ g m 3 a T«tJ yt\ ^0^*C 

a t f-7^^>-^^yXgml a -e^^$tb€>iij§ 

^•x^co^Tfi. h7yx2y^Hyxgm3bf 

^^gmlb T'^^SaiiW^Wiil^ff-f-Y i 
^^^l : Fgm2a, gm2bX*ft!t$ti5tfc' 

[0009] nisicft, %m$im.o>zffi.mz%i^tzm$i 

(C £*U4\ o> 0 *^ + a> 0 W^«*SCO^!fe«C#tt 

10 0H, rajfi*4*ttl 0 1 ©J: 5 a> 
c 7£tt->:7 ir#-C€\ Cl*Uc:J;oTIECDJSlft 

[0 0 1 0] H6»ai, 4^<^!7-^M ; S*/<>' 

/ijg$c£2MHz, iiig^rtgcffiSr 1 MH z £ Lfct>OT* 
EP^ i*©f 17^^1011, gmla=g 
ml b — 2 9 ju S (iz-^yx) , gm2a = gm2b 
= 137. 7^S, gm3a=gm3b = 59)iS 1 C 
a =C b= 1 0 p F<Dmz&j5EZti x ft©S2 7^/^ 
1 ltt, gmla = gmlb = 29pS, g m 2 a = g 
m 2 b = 1 13. 6(iS, g m 3 a = g m 3 b = 5 9 n 
S, C a =C b = 1 0 p FCDffildsS^iv 137^/1/ 
^12 f±, gmla=gmlb=12/iS, g m 2 a = 
gm2b=l 54. 7yS, gm3a = gm3b = 59 
mS, Ca=Cb=10pFfflfj:^$H, 

/u^ 1311 gmla = gralb=12nS. 
g m 2 a = g m 2 b = 9 6 . 6 n S N g m 3 a = g m 3 
b = 59/*S, Ca=Cb=10pF©Il;^$^ 

[ 0 0 1 1 ] 111 7 iCfi, m 6 CO 4 y-^S^it^ 

"9> 0^£il3 J: 5 J-s 2MH z Sr^Jl&^t U IE 

[0012] 



~f) 1~6© K7V^=">y^^>^.gmC0Jlig^c#tt 

[0 0 13] I8l:ft HRO**/ < <>'K/^7-fA'# 
OJSSE»1#tt^**b-C43 9, rcOOTACOgm^i*) 
-3 d B^T-r5)l&#: (*'^t7MS) iS2 0M 
Hz©i§-g\ m8^^^n5«fc 5tw, 2 MH z ©JI)26$C 
Sr^fc Lfciiii*«* (1MHz) »C*5l^T;*:tfc2 

[0014] *&wi l ±±mfflm&\z.&&xte£ti,tch<r> 

[0 0 15] 

lc s !t*JJCifc«3*HM:. ESfcWOHffijiJMHi-Sfc 
yy^ny/^^yxi^i, rco^i b5yx = y^ 

ftj*^#©SiB*««3:J£»Sfc»©iS 1 

*fll©iB:3«ft$HB-S-«rSfS U r ©SS^yMs^©^ 
^V^£:££>5»If§2 h^yx^y^^yT-ifh r 
©312 byy^ny^^^y^T-OtiiTJffiTtT-x 

fc4t»co^2^-r/N"v'^£, ±!BJi?2 h^V"*^^* 
^^©ffl^&A^U ±IE3§ 2 

y>to^ffl!i*^t, ±E©m byy^ay^^y^* 

^£lsl*e^m7ti«iJ»^cr>«^i:±IEcom2 byy^ 
^jilS^-irT-^iiwWtSSBt*^ ^©fgl l>7^ = 



(4) 



ifc|W|5pl5-078391 



[0 0 1 6] «#J52fc«5«9i»4. ±tiMlRXfi& 2 
i"5 0 »3fc*3tc«53MUtt, ±E» 1 XtfJB 2 ©IStt 

^^^S^fttffflR*^:? i-fflSl^oWPSojllgi 
fc^fc-hBJBl ©ftfc J: oTifejeu -tie 

*2©«tt*£**©»tFLftfc, ±IEfg2 F7^ = V 

[0 0 17] ±fEO«j5fc(e«}:;}xtf, flilffUt^ 

t te J; V , iHi-3 - 1 36S-HTI6 

iftSo ^LT, e.Off-§-03I^f±, ±IE1Sfet*T-3ltt 
h7>^**2f^^;t5ffiinffi£r, ±IElf*3g4{c:^ 

[0 0 18]BP*>, N^V^^V^^^V^^^TJ 5 )^ 
j£gcv"7 Nffl*^- u—^lTT-) ©5mS©Htt» 

*<DiaiB«tf©5E*B:, i!fc©tS;2©eaiitH (s) 

[0 0 19] 
[fS2] 

gm {1+ (sRC/2) } 

H (s) = 

s C { 1+ (s/a) b ) } 

ft4b\ a> b 

[00 2 0] r.OgC3£2-C\ ±120 a> b * S 7 =" V 
# y h^Hft*) ©HftSCfctt"?, Rt±Jg 1 XttJS 2 

•>7 hJB*^©*|R©flKR^teJ:0Srfcfc:« (s/ 

?PH-<fc 5te#-^ORie, R=2/ U b C) offi£#A 
U ^<D^2<D^mm^H (s) fi, h7^3y^ 

Ji&SU b 2©M#-Cj£*5ffi-C*>3. 
[0 0 2 1 ] 

mm^mmm) m i teti, #*9io» i njuwe 



■§-XR=S:A71-t-?)^ 1 OTA (^u--> a 7VW ■ 1-7 
>-*=i^?? $ • T>-7) 21, gmlaCDh^y 

Bee $^xiDffi)5K^m73ft^Y R srta^-t-sjB 3 o t 

A23, gmSbOl-^y^^y^^y^jlt,, j£ 
£3Efli©B3B£#©A*«*X 1 &A7li-5m2 OTA 
22, gmi bo h^yxay^^y^^^, -tfE 

IS 2 OTA 2 2<&«&fcE*£ft-CEXJ5fc#©tti*«3- 
Y 1 ^!U7Ji-5^4 0TA2 4d5SSlt?>ix5o 

[0022] ntftftv7 h«««r*fci-fc«>»e, 

±IS^1 OTA2l£3f!30TA2 3Cf|g^Af: -hffi 
^20TA22tf 40TA2 4 0$^.& B t Of?5le, 
gm2a© h7y^^y^^y^5:^S50TA2 
5SO ! gra2 bffl h7y^ = y^? y*£rflogl6 O 
TA2 6 <^Wi"— ^SIH 5 -) as«5t«*e>*v5o JEte, ± 
fBg$gj£A£7— ^tOlBte, MCaCHl^t^y 
^2 7*sSBR$n, ±SBS^BiT-^i: ©rate, $ 

[0 0 2 3] -t LT, -hlESIl 2 7i7-^ 

t orate, «*tffiRa0^ie^t2 9SrE?iJ«i^U, ± 
KS^^^V* 2 8 tT-^t orate, fitttRbO 
Jg 2 Sift 3 0 SrSJiJ^-TSo rOSetfilR a , Rb 
fl, 9;oi 5teLT*feS^i:d5T't^. -hlShT^* 
=tl/ 9 >*<&TJ^Ji£r, gml a = g m 1 b = gm 

1, g m 2 a = g m 2 b = g m 2 , gm3a = gm3b 
= gm3, Ca = Cb = CiU g mi 5 - 3 dB^7y 

b = 27tfbti-5.t, ±IEORa, RbOffifi, Ra 
= Rb=R=2/ (a> b C) T-jRo^ixSo 
[0 0 2 4] lEte, ±f51£feiffiRtt, itf 5 0TA2 
5Ch7 y7 = ^ V^.S.O 5 ^ 6OTA26<0b7 

y73y^?yx E m2i, |10TA21©h7y 

?,zi^y>7 z y^Wf 20TA2 20 F7y^3yy 
y^ gm30®ig»iKM4le«fcoT2fe:tU ±SEgm 
2iS-3dBffiTt5#MMc» b 2 > -tl2gm3# 
-3 d BteT-f--5£lJl&!!&£a>b 3 ti"5i, a> b 2 > 
a) b 3 0^-g-tertR<Req, — 75 a> b 2 < <o b 3©t& 

tettR > ReqOBMSasjfcfci-S <t 5 te!S:5E-t-5 r. t 
£L<, Ctbtej:oT2I^O^^Sr«tlltei-5Ci:^T* 

ft 43, ±ffiOReq(4, to b 2 = a> b 3 = <o b O* 
-g-OlgfetttT*, Req=2/ (a> b C) T*fo5c 
[0 0 2 5] £l±0^ 1 SIW©«*/<y 7 ^ /V 

^tej;tb«, ra»)«^0«*XR*sjBl OTA 2 1 ~-A 
^JtlSt, h7^3^^^gm3a^J 

^y-fy^ *>o§iCaih7y7 = y^^y^ 

gml a-efcj£*ix3aia#«W©flHryR#JS30T 

A2 3*^m^i$n, *fcitX^OA^ft-§-X r 

2 OTA2 2— A73$H?> t, l-7^a^^^ 

gmSbT-ftH^ns^yt, A>offC b h VJy 



(5) 



^^¥15-078391 



RKLfciSC, ±ISS*Ca f Cbi: hyy^^^^ 
^^gm2a, gm2 b"CStJ££*l5»;£ttJ3 

[0 0 2 61 0 2lC[i x mi<D7j;i'?*mmgWtL'tc 

^vT^Htl/^c r<D#ijT*l3\ OTA21- 2 6C0gm 
t^^v-* 2 7, 2 8coS4Ccoffi^±iE(^EI6<D# 
StWlWit U ±ISOTA21-26<7)gm{CJ:^-3 
d BteTi-^JS&Sc (*yht7l»R) dS 2 0MHz 
<£>£#lC:fc^T, Ra=Rb=R = 2/ U b C) =2 
/ (2^ 2 0 X 1 0 6 - 1 0X 1 0" 12 ) =1592 
QtUfCo ~<Dm2frt>, iiaS«««S^ (2MHz£rf 
^tlfclMHz^«) CS*3jS4<ftoTV^5^i 

[0 0 2 7] 8 3tf4, **M<Ojg2|ll6«^«5** 

h<DX*fa% 0 EHfC&^T, I1M^60TA2 1 — 
26tSlMS2^t/^2 7, 2 8©f^fi,I 

3 1 Srfi^JgaKU ±E^2^rt^>^2 8i7-^t 
[0 0 2 8] %z L*C, h7V^^ 3 1 -Ctt, 

4fc|g2 h7y^^3 2TU y-hmEEV 
<D&m$.Ra, Rb^LTfi, ±iECDd:5^2/ ( co b 

C) -e»b*b5*3SSR*S*b«o rcoj:5**2HJSffil 
fciixtf, |gl 1 i»2 h7>^^ 3 

2KlJ;0i£tt;teRa > RbSr*<tS*5wt36St?*, £ 

ntj:oTjisiiat««)»friia*fc, aaffisott* 

[0 0 2 9] 



B««W4K:jBH-t-« 7 >f /v^^aa««om*(OS*Sr 

[Ell] *«Wo»l3WS«fcff5*«/<^K/^7-f 
/ v $ <d m JBS 5: ^ ^"0 & E) t* fa 5 o 

[ni2] ni&m(D4&&m'<>'V'<x7 4'i'?<omfc& 

[03] »2»«l:«5«*/<yK^7^^oi 
[0 4] a^ttS^^K^^^/^tOWrt^-t-EI 

[El 6] K'<* 7* /u#tlttfcW(tUfc4?k^ 

[07] H6(7>«5R^^K^^7>f/w^T?©affiW^^I 

[m 8 ] mevmm/o- v/<*? * /^t^tsfito 

[f?-S§-tf>tft93] 

1, 2 1-SlOTA (t^lz-Vat/W 

2, 2 2-S20TA, 3, 2 3-I30TA, 
4, 2 4-g40TA, 5, 25-g50TA, 

6, 2 6-S60TA, 

7, 2 

8, 2 8-JS2*^>#, 

2 3 0-ff2Sa, 

3 1 1 F7^^, 
3 2-12 h*7>*S*#o 



[05] 



[me] 



100 




Xnc 



r10 



Xn Yn 



<11 



Xm Yr2 

XI2 Yl2 



Xrs Ybs 



<12 



Xl3 Y» 



<13 



Xn4 Yra. 
Xu Yu 



3*4 



(6) 



<&M¥l 5-078391 



[El] [ESI 2] [HI4] 




* \ I ■ ■ » 1 I ■ I I | . ■ 1 I | | 1 | I | | T I I | ■ ■ ■ | ! ■ l | t I 

0.0 a5 ID 1.5 2.0 2.5 2J0 15 4J0 

mam. mhz 

9 m<D#*A f 2 0 M H Z <DttO 



